Introduction
============

The cochlear implant is a device that tries to replace the function of cochlear hair cells and electrically stimulates the auditory nerve fibers, creates the sensation of hearing in children with hearing loss, and allows the perception of speech sounds to occur more easily. However, surgery alone is not enough for users to achieve favorable results in habilitation/rehabilitation. Patients selected to receive the implant must meet a number of criteria, including severe or profound bilateral sensorineural hearing loss and trial of conventional hearing aids with no benefit.

The SUS (Unified Health System) does not provide this service in Manaus, which is why candidates migrate to implant centers in other states for the surgery. However, one of the specific requirements of these centers is the availability of specialized therapeutic services in the city of origin, without which the surgery is not feasible. A large majority of these patients, if SUS performs the implantcannot afford to make up a team of rehabilitation specialists. The primary objective of this study was to characterize the profile of recipients of cochlear implant devices in Manaus, analyzing the medical records and protocols of the Association of Support for Hearing and Cochlear Implant Users of the Amazon (AMADA) with regard to the patients who received implants at implant centers and other points. AMADA is an institution that provides support to people who need to use this technology, so a customer is not characterized. We considered etiological aspects of deafness, age, sex, proportion of patients pre-and post-lingual, previous use of a hearing aid, time of use of the implant, and also consistent follow-up with specialized speech therapists.

Cochlear Implant
----------------

Thanks to changes in public health policy on hearing, there has been an increase in the number of facilities for cochlear implant surgery in Brazil, especially after the creation of ordinances of October 20, 1999, marking the surgical procedure as a treatment option for hearing and an ordinance from 2004 that defined the National Policy of Hearing Health Care and provided the grounds for basic-, medium-, and high-complexity care. These specifics maintain and justify the character of this research in an attempt to characterize the study population and allow the reflection of the inclusion of this service in the city of Manaus.

For Pinto (2007, p.43) the evolution of language in these children does not always occur as expected and is influenced by a number of factors such as age, degree of hearing loss, language skills pre-implantation, etiology of hearing loss, and therapeutic approach among others.

Ototoxicity
-----------

Acquired hearing loss by ototoxic substances can occur at any age, but in this work, we refer to those substances that affect newborns who need to stay in the Neonatal Intensive Care Unit (NICU). According to Russo and Santos (1989, p.73), these are "high-risk infants who fall under some conditions, such as family history of hearing loss, \[\...\] weight babies at birth less than 1500g."

Also in Russo and Santos (1989, p. 44) is that "the ingestion of drugs considered ototoxic, by a woman during pregnancy, can cause hearing loss in infants it has generated."

As per Jornada (2009, p. 27) "ototoxic drugs can affect the system cochlear or vestibular system, or both, changing two important functions in the body: hearing and balance." The degree of hearing impairment is subject to variations and depends on the gestational period in which the drug was used, i.e., if it occurred in the first trimester or between the seventh and eighth weeks, the effects to the embryo are devastating.

Meningitis
----------

As per Porto (2002, p. 89) "meningitis presents high prevalence in Brazil and worldwide, constituting one of the most important causes of profound hearing loss." Another author reinforces the fact:

The main etiology of hearing loss in childhood are the genetic cause (non-syndromic or syndromic) congenital infections (eg, rubella, cytomegalovirus, toxoplasmosis), perinatal causes and infections acquired (eg sequelae of meningitis) \[\...\] among the infectious diseases which is hearing the sequel, the most serious is meningitis. (Ramalho, 2008, p. 01).

Rubella
-------

Research in Manaus point of rubella cases reported with suspected pregnancy and risk of silent congenital rubella syndrome. As Mota (2004, p.43) of the 3.818 reported cases were recorded in the field of research sheet 103 cases of suspected pregnancy or 3%. The possibility of underreporting of the disease, these records probably represent a small portion of reality, but is not always essential to the total number of disease to establish the system of prevention and control measures, since for these 103 cases, 83 (80.6%) conducted tests and confirmed 42 (50.6%) and discarded 41 (49.4%).

To Russo and Santos (1989, p. 45) "maternal rubella syndrome can present a variety of defects with various degrees of severity. \[\...\]" Presents an auditory manifestation of the disease in 50% of cases."

Aspects Relevant To Use Cochlear Implants
-----------------------------------------

### Pre-lingual deafness and post-lingual

According to Kozlowski (2000, p. 42) "pre-lingual deafness occurs in individuals who have acquired hearing loss before the development of language. In cases of post-lingual deafness, we classify all those individuals who lost their hearing after the development of language." It is important to identify such features to track goals in caring for patients using the device. According to Moret (2005, p. 78), for children with hearing impairment prelingual deployment depends on information provided by the cochlear implant to acquire oral language.

### Age and duration of auditory deprivation

Research by Leal (2010, p. 189) showed that "patients aged 0-3 years are patients pre-and peri-lingual with greater potential benefit to the CI." According to Sant\'Anna (2008, p. 58) "For children with pre-lingual hearing loss, surgery should preferably be made up to 6 years of age and the prognosis is better for those implanted until 4 years. Children over 6 years will have more limited prognosis."

### Type and degree of hearing loss

Thus, several studies have been conducted regarding the criteria for cochlear implant use. For Porto (2002, p. 14) "in cases of profound sensorineural hearing loss, the implant is indicated as a treatment method recognized worldwide as an effective aid in the rehabilitation of hearing sequel."

Criteria for selection and rejection of patients for the cochlear implant is constantly changing as the research proceeds. Any patient with severe hearing loss and / or deep it will not benefit from the use of hearing aids and has no medical or psychological contraindications for use of the device can be a potential candidate for the CI (LEAL, 2010, p.189).

### Use of a hearing aid

For Sant́Anna (2008, p.58) "children 1 to 17 years with bilateral sensorineural hearing loss severe to profound, provided they have hearing aids and speech therapy done systematically for at least 6 months and show no trend of listening skills."

Method
======

This is a quantitative, cross-sectional study approved on 08/06/2010 by the Ethics and Research Center University of CEP-North (Protocol 243/10)

Casuistry
---------

The data were collected from medical records of patients with cochlear implant of AMADA (Association of Amazonian Support for Hearing and Cochlear Implant Users) according to the consent of the responsible institution. The AMADA is located in the Joint Atilio Andreazza, Acari Street, block E, n. 50, Japiim. It is an association that supports patients undergoing cochlear implant surgery by SUS sent to implant centers located in other states, since the procedure takes place in Manaus only by agreement.

The inclusion criteria used in this study were: medical records of patients treated with cochlear implant in the institution, native of the city of Manaus, randomly selected, not to exceed a total of 15.

Exclusion criteria were: medical records of patients without cochlear implant, not born in the city of Manaus, and exceeding the total of 15 randomly selected records.

Material
--------

After signing an informed consent for the presidency for the authorization of the survey, data were collected through review of 15 randomly selected medical records of patients using the device. The data were recorded in the protocol developed specifically for this purpose. Data were analyzed for the most common etiology of deafness, number of patients with cochlear implant pre-lingual versus post-lingual, age and gender of the informants, the degree and type of hearing loss, duration of use of the device and participation in therapy with a speech therapist. After data collection was carried out, data analysis was performed including computation and aggregation of data and subsequent statistical analysis of the descriptive data, with the results organized in tables and graphs.

Results
=======

Characterization of the population

We analyzed medical records of 15 patients of AMADA. Of the 15 randomly selected, 53.3% (n = 8) patients were male and 46.6% (n = 7) were female. The minimum age was 3 years, the maximum was 71 years. The largest population was aged 4--6 years, as can be seen in [Table 1](#TB160405-1){ref-type="table"}.

###### Distribution of patients according to age and gender.

  Age group        Male   Female    Total                  
  ---------------- ------ --------- ------- --------- ---- ---------
  1--3 years       00     0%        01      6.6%      01   6.6%
  4--6 years       04     26\. 8%   02      13\. 4%   06   40\. 2%
  7--9 years       03     20%       01      6.6%      04   26\. 6%
  10--13 years     00     0%        01      6.6%      01   6.6%
  Above 18 years   01     6.6%      02      13\. 4%   03   20%
  Total            08     53\. 4%   07      46\. 6%   15   100%

###### Distribution of subjects according to the etiology and sex.

  Etiology                            Male   Female   Total
  ----------------------------------- ------ -------- -------
  1\. Congenital Rubella              00     00       00
  2\. Meningitis                      01     03       04
  3\. Ototoxicity^1^                  05     01       06
  4\. Cytomegalovirus                 00     01       01
  5\. Genetic factors                 01     00       01
  6\. Lesions in the auditory nerve   00     01       01
  7\. Traumatic brain injury          00     01       01
  8\. Undiagnosed                     01     00       01

Otological history: Use of hearing aids for pre-lingual patients
----------------------------------------------------------------

[Image 1](#FI160405-1){ref-type="fig"} shows that 55% (n = 6) used hearing aids 2 to 3 years prior to implant surgery, 36% (n = 4) 0 of 1 year, and 9% (n = 1) did not respond.

![Time of use of hearing aid](10-7162-s-1809-97772012000400005-i160405-1){#FI160405-1}

Characteristics of the subjects second language acquisition
-----------------------------------------------------------

73% (n = 11) of patients were pre-lingual, and 27% (n = 4) post-lingual ([Image 2](#FI160405-2){ref-type="fig"}).

![Characterization of pateints\' second language acquisition.](10-7162-s-1809-97772012000400005-i160405-2){#FI160405-2}

Age factor in pre-lingual patients at the time of surgery
---------------------------------------------------------

In [Image 3](#FI160405-3){ref-type="fig"} we see that 46% (n = 05) were pre-lingual patients who underwent surgery between 1 and 3 years, 36% (n = 04) between 4 and 6 years, and 18% (n = 02) between 7 and 9 years.

![Age of pre-lingual patients at the time of surgery.](10-7162-s-1809-97772012000400005-i160405-3){#FI160405-3}

Age factor in post-lingual patients at surgery
----------------------------------------------

Of the patients surveyed, 75% (n = 03) underwent cochlear implant over the age of 18 years, and 25% (n = 01) from 07 to 9 years ([Image 4](#FI160405-4){ref-type="fig"}).

![Age of post-lingual patients at the time of surgery.](10-7162-s-1809-97772012000400005-i160405-4){#FI160405-4}

![Frequency of speech therapy.](10-7162-s-1809-97772012000400005-i160405-5){#FI160405-5}

Speech and Hearing Pathology
----------------------------

We found that 80% (n = 12) of patients participated with the association for speech therapy twice a week and 20% (n = 3) once during the week.

Time of use of cochlear implants
--------------------------------

53% (n = 8) to have 01 years of use of the device, 40% (n = 6) make use of the implant for 2 to 3 years, and 7% (n = 1) benefits from the system for over 3 years. ([Image 6](#FI160405-6){ref-type="fig"}).

![Distribution of subjects according to duration of implant use.](10-7162-s-1809-97772012000400005-i160405-6){#FI160405-6}

The above data show that the incidence of ototoxicity is more common in male patients (n = 5), whereas meningitis appeared more prevalent in females (n = 3). The other root causes were isolated cytomegalovirus (n = 1), genetic factors (n = 1), auditory nerve damage (n = 1), traumatic brain injury (n = 1), and 1 undiagnosed case (n = 1).

General distribution of subjects according to the etiologic agents.
-------------------------------------------------------------------

The agent that causes deafness ototoxicity highest incidence was 40% of cases (n = 6), coupled with the fact that all respondents for that item were infants with a history of prematurity, low birth weight, and submission to treatment in neonatal NICU. The second-most relevant data with meningitis was 27% (n = 4). It is important to report that we find other etiologies isolated whose percentage was 33% (n = 5), among which we quote: cytomegalovirus, head trauma, congenital deafness, damage to the auditory nerve and one undiagnosed case ([Image 7](#FI160405-7){ref-type="fig"}).

![Main etiological agents found in the studied population.](10-7162-s-1809-97772012000400005-i160405-7){#FI160405-7}

![Distribution of subjects by degree and type of hearing loss.](10-7162-s-1809-97772012000400005-i160405-8){#FI160405-8}

^1^Associated with prematurity and low birth weight. Newborns undergoing treatment in the NICU.

Discussion
==========

The findings showed that 80% of the individuals within the criteria of holding speech therapy in his home town.

Lima, Marba, and Santos (2006, p. 115, emphasis added) found significant results in people "weighing less than 1000g, the presence of genetic syndrome, \[\...\] the occurrence of meningitis, use of ototoxic medication for more Meningitis arises 27% (n = 4). According Lichtig and Carvalho (1997, p. 245) and bacterial meningitis is responsible for 6-40% of acquired sensorineural hearing impairments that occur in school-age population." A study corroborates the findings of the research. According to Santos (2005) in Amazonas State, there were 640 cases and 104 deaths from 1998 to 2002 (data provided by the Health Department of the State of Amazonas - SUSAM), and in Manaus; in the same period, 532 cases were confirmed and 74 deaths of meningococcal disease, according to data from the Municipal Health authority.

In screening patients registered in the Central Brazilian Cochlear Implants registry for surgery, among the causes examined, it was found that rubella, followed by meningitis, is the most frequently reported etiology. Such research points to the high incidence of these 2 diseases still present in the population with some type of hearing loss. (FAIR, 2010)

There were 3,818 reported cases of rubella with suspected pregnancy and risk of silent congenital rubella syndrome identified through the records of the Epidemiological Surveillance System of Manaus in the period 1998 to 2002. Of these, 103 cases (80.6%) underwent tests being confirmed. (Mota, 2004). Rubéola was considered as likely to be confirmed in this group; however, we did not find a single individual with hearing loss, cochlear implant user who submit the etiological cause (n = 0). This fact is justified compared to the study in Manaus, because according to Mota (2004) avigilância, the Rubella Surveillance System in Manaus could only develop prevention and control when double viral vaccine (measles/rubella) was introduced in 2000, and MMR in 2003, during routine Public Health Unit Surveillance System for the City of Manaus, with the knowledge of this information, developed with state support, activities to structure the care of pregnant women positive for rubella as well as negative pregnant women in maternity wards in Manaus. These discussion regarding the policies adopted in the city of Manaus to the prevention of infectious diseases and, consequently, to minimize its effects on hearing.

Conclusion
==========

The results indicate that despite the reduced number of cochlear implant users in Manaus, patients meet the criteria required by cochlear implant centers in Brazil, also mentioned by the literature. The determinants to characterize the profile of these patients and the type and degree of hearing loss, etiology causes of deafness, age at surgery, use of individual hearing aids before implantation, duration of use of the device, the process of language acquisition and to check whether the patient had access to habilitation/rehabilitation hearing in the city of origin, were crucial to the profile of the population studied.

We found that most of the hearing loss was due to ototoxicity associated with prematurity of newborns undergoing treatment in the NICU, and patients were predominantly pre-lingual (73%). Regarding the degree and type of hearing loss, 93% of respondents have audiological reports indicating profound bilateral sensorineural hearing loss, and 7% have severe bilateral sensorineural hearing loss.

As the therapeutic process, all patients have access to speech therapy, with the caveat that are supported largely by the association, thus fulfilling one of the requirements required for successful habilitation/rehabilitation of the patient implanted at the time of selection implantation, but with great difficulty.
